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§6. Island Formation in 3D Equ i I ibria of 
Helical Plasmas (Extension of the HINT 
Code) 
Hayashi, T., Miura, H., Sato, T., Kanno, R., Nakajima, N., 
Okamoto, M. 
Behavior of magnetic islands and breaking of magnetic 
surfaces in finite pressure equilibria are important issues to be 
studied for helical plasmas. In the LHD experiments, actually, 
indications of shrink/growth of magnetic islands due to finite 
pressure effects are observed. The HINT code is a 
three-dimensional magnetohydrodynamic equilibrium code, 
and has been developed to study magnetic island formation in 
fmite pressure equilibria of helical plasmas[l ,2]. It has been 
extensively used to analyze properties of helical equilibria, 
such as Heliotron!forsatron [3-5], Helias [5,6], and Heliac [7], 
and has revealed that the equilibrium beta limit is often 
determined by breaking of magnetic surfaces rather than the 
amount of the Shafranov shift. In the process of equilibrium 
calculation, we found one remarkable property of magnetic 
islands induced by the finite pressure effect; the islands, in 
some cases, show a property of 'self-healing' that the islands 
tend to shrink as beta increases [5,6,8]. 
The HINT code is modified in a couple of directions to 
extend the functions. 
I) The code is modified so that coil currents can exist in the 
computation region. The modified HINT is applied to an 
M=2 advanced helical configuration, demonstrating that 
the usefulness of the code is largely enhanced. Practical 
methods to control the island formation are explored. It is 
found that feedback control of external vertical field as 
well as profile control of plasma pressure are effective to 
suppress island formation. [9], see Fig. I. 
2) The net toroidal current effect as well as the full torus 
configuration can be consistently treated in the evaluation 
of the island formation. [I O-I2]. 
3) A nonlinear simulation code in full three-dimensional 
geometry of helical plasmas based on the HINT code is 
developed. Nonlinear dynamics of plasma behavior 
induced by growth of resistive ballooning instability in the 
LHD geometry is studied [I3]. 
In addition, the importance of the "global effect" physics 
in the mechanism of island formation for 30 equilibrium is 
confirmed by equilibrium computation for a high hill 
configuration [9]. 
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Fig. I Computation of fmite pressure equilibrium of an M=2 
advanced helical configuration by using the modified HINT 
code, in which the coil current exists in the computation region. 
Clear surfaces are found to be kept by taking feedback 
control of the external vertical field Bv as (3 increases. 
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